samples (lanes 1-4) and the DNase-treated DNA sample (lane 5) were negative. The untreated input PRV DNA sample (lane 6), as expected, remained positive with a gII-specific fragment of 590 bp.
These experiments demonstrated that during PRV latency LLT, but not gII, RNA can be detected in the trigeminal ganglia of swine. Because LLT is the only transcript detected during the latent state, this RNA is an essential marker for assessing PRV latency. 3, 8, 12 It is equally important that mRNAs that are transcribed during virus replication be absent, and the gII gene is an appropriate choice because it is required for productive infection. In this report, a 1-stage and a 2-stage PCR protocol specific to the LLT splice junction are described. As shown, the nested PCR procedure is superior to the single-stage procedure both in sensitivity and specificity. However, a quantitative RNA PCR protocol is needed to define the limits of detecting LLT.
Acknowledgement. No endorsements are herein implied. Brand names are necessary to report factually on available data; however, the USDA neither guarantees nor warrants the standards of the products, and the use of the names by the USDA implies no approval of the products to the exclusion of others that may also be suitable. tions of brain from suspect animals. 3 Individually, none of the expected microscopic lesions, which include neuronal degeneration, neuronal vacuolation, astrocytosis, and spongiform degeneration, is pathognomonic for TSE. Thus, in situations where only 1 or 2 of the changes are observed or the lesions are sparse, the diagnosis becomes quite subjective. An additional factor complicating diagnosis is the variable topographic distribution of lesions in the brain. Such variation may be due to differences in the host species and strain of agent involved or differences in pathogenesis within groups of animals. 1 Microscopic diagnosis is also dependent on satisfactory preservation of tissue, which means that tissue must be obtained soon after the death of the animal and imme- diately preserved. The distinctive feature of all spongiform encephalopathies is the accumulation of a proteinase K-resistant protein called PrP-res 2 or PrP-Sc 5 in the brains of affected individuals. In a recent study, more scrapie infected sheep could be identified using a biochemical approach based on the detection of PrP-res than could be identified using microscopic evaluation. In addition, spleen or lymph node could be analyzed instead of brain if PrP-res analysis was used as the diagnostic method. 6 Because autolysis readily makes tissue unsuitable for microscopic evaluation, we questioned whether PrP-res could be detected in autolyzed brain tissue of scrapie-infected sheep. In this study, we investigated the effect of autolysis on the persistence of PrP-res in scrapie-affected brain. Two experiments were done. In the first, a 10% homogenate of a scrapieinfected sheep brain was held in a circulating water bath at either 50 C or 65 C for 2 weeks or at room temperature for up to 38 days. In addition, a 10% homogenate of brain from a normal sheep was held at 65 C for 2 weeks. At the initiation of the experiment, and at various intervals, aliquots of the homogenates were removed and immediately frozen. When all samples had been collected they were analyzed for the presence of PrP-res using previously described techniques. 6 The intensity of the PrP-res protein bands from the scrapieaffected brain diminished somewhat after 4 days of heating at 65 C (Fig. 1) . PrP-res continued to decrease during the next several days. However, even after 10 days at 65 C, PrPres was still detectable in the undiluted sample (Fig. 1) . There was no difference in the detection of PrP-res in samples heated at 65 C (Fig. 1) as compared with others heated at 50 C (data not shown). In homogenates held at room temperature, PrP-res was still detectable after 38 days but the amount was approximately 10-fold less than that at the initiation of the (Fig. 2) . No PrP-res was detected in the brain from the normal sheep at day 0 (Fig. 2) or at any other interval during the 2-week heat treatment (data not shown).
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Severe autolysis does not prevent scrapie diagnosis in sheep
In the second experiment we sought to more realistically duplicate the autolytic process as it occurs naturally. Brains of 3 sheep were removed from their cranial cavities and were replaced with previously frozen brains of confirmed scrapiepositive sheep. A thermometer was placed into each of the brains, and the overlying muscle and skin was sutured. The heads of these animals were then placed in a screened outdoor enclosure in full sunlight and left for 1, 3, or 5 days. The ambient temperature exceeded 90 F (32.2 C) on each of the days, and the temperature within the skulls exceeded 120 F (48.9 C) on each of the 5 days. One brain was recovered at 1 day, another at 3 days, and the third 5 days after exposure to the environment. PrP-res was detected easily in all 3 brains (Fig. 3) , even though the material collected 3 and 5 days after exposure was not recognizable as brain. In spite of the screened enclosure, flies gained access to the heads, and larvae reached the brains via orifices in the skulls. As a result, fly larvae were feeding on the 5-day brain and to a lesser extent the 3-day brain at the time they were collected. PrP-res was sought but not detected in the fly larvae (data not shown).
These studies showed that PrP-res can withstand prolonged exposure to high temperature and severe autolysis, conditions which would render brain tissue totally useless for scrapie diagnosis based on microscopic evaluation. Detection of PrP-res using immunohistochemical techniques has also been shown to be an accurate and sensitive method for scrapie diagnosis and does allow mild autolysis. 4 Scrapie diagnosis was also accomplished by detection of scrapie-associated fibrils in 6 of 8 sheep brains stored for 8 days at 18-29 C. 7 In neither of these studies was the degree of autolysis as severe as was tested here. It is clear that the exceptional stability of PrP-res allows for the potential diagnosis of scrapie in animals that previously could not be evaluated. An epizootic of clinical hemorrhagic disease of unknown etiology, characterized by high mortality in white-tailed deer (Odocoileus virgirtianus), was described in New Jersey in late summer and early fall of 1955. 25 Subsequently, the virus was first isolated in the 1967 epizootic in eastern Washington. 9 There are at least 10 serotypes of epizootic hemorrhagic disease virus (EHDV), designated EHDV-1 to EHDV-10, 1l distributed worldwide, identified by serum neutralization and plaque inhibition test. 27 Outbreaks of epizootic hemorrhagic disease (EHD) in deer have been reported in many parts of the United States. 6, 7, 9, 21, 25, 26 I n cattle, isolations of EHDV have been reported in North America, 18, 19 Australia, 11 Asia, 14 and Africa. 13 Serologic evidence of EHDV infection in cattle is distributed worldwide. 19, 22, 23 Experimental inoculation of European breeds of sheep and cattle with EHDV failed to reproduce clinical hemorrhagic disease, although viremia was detected for as long as 50 days. 10 However, cases of clinical hemorrhagic disease in cattle associated with EHDV infection have been described, with clinical signs similar to those caused by bluetongue (BLU) virus. 14, 19 The major thrust of the current research conducted in our laboratory is towards developing improved diagnostic methods for orbivirus infections in domestic and wild ruminants using molecular biological techniques. Recent studies have focused on polymerase chain reaction (PCR)-based assays for detection of EHDV and BLU virus in cell culture and clinical samples. 2, 3, 5 In the present investigation, calves were experimentally inoculated with EHDV serotype 1 or 2, which are enzootic in the United States, 19 to reproduce infection and to compare PCR technology to conventional virus isolation and serology.
Two 4-6-month-old calves were purchased, and after repeated clinical examinations for evidence of clinical disease, each calf was subjected to virologic and serologic examination to eliminate the possibility of EHDV infection. The calves were healthy and free of EHDV infection. One calf was inoculated with 2 ml of EHDV-1 (New Jersey strain) at a dose of 1 x 10 6 TCID 50 /ml, and the other calf was inoculated with 1 ml of EHDV-2 (Alberta strain) at the same dose. The inoculation of the virus was by intradermal and subcutaneous injections in the shaved neck region. Physical examination was conducted daily during the first 14 days for the presence of clinical signs. During the course of the experiment, the animals were housed in insect-secured enclosures and were fed a ration of concentrate and hay with water ad libitum. Heparinized blood samples were collected from the jugular vein for virus isolation (VI) and detection of virus nucleic acid sequence by PCR. Sera were separated and stored frozen at -20 C until used. Processing of the blood samples for VI was as described previously. 3 The blood cells were washed twice with phosphate-buffered saline containing 100 units penicillin/ml and 200 mg streptomycin/ml. The washed blood cells were restored to the original volume with 2 mM Tris buffer (pH 8.0) to lyse the blood cells. Baby hamster kidney (BHK-21) cells were prepared in minimal essential medium (MEM) containing 100 units penicillin/ml and 100 mg streptomycin/ml, 10% tryptose phosphate broth, and 10% fetal bovine serum (FBS) that was heat inactivated at 56 C for 30 minutes. Cell cultures were incubated at 37 C in a humidified incubator with 5.0% carbon dioxide until confluent monolayers were obtained (usually 2-3 days). The BHK-21 cell monolayers were inoculated with lysed red blood cells diluted 1:10 in MEM. 3 After incubation at 37 C for 1 hour, the inoculated cell cultures were supplemented with MEM containing 2% tryptose phosphate broth and trypsin at a concentration of 2 µg/ml. No FBS was used. The cell cultures were again incubated at 37 C and observed daily until cytopathic effect was 80% complete. Cultures with no cytopathic effect were blind passaged. All cytopathic agents were identified by a plaque inhibition assay. 27 The remaining lysed blood samples were stored at 4 C for further analysis by PCR assay. Total nucleic acid was extracted from lysed blood as described previously. 5 Five microliters of the total nucleic acid extract was used in the PCR assay. The EHDV PCR assay was performed using primers derived from genome segment 6 of EHDV-2, which codes for NS1 13,17,20 as previously described. 5 Following amplification, 20 µl of the PCR product was visualized on 2% ethidium bromide-stained aga-
